Differential functions of Hrs and ESCRT proteins in endocytic membrane trafficking.
A ubiquitin-binding endosomal protein machinery is responsible for sorting endocytosed membrane proteins into intraluminal vesicles of multivesicular endosomes (MVEs) for subsequent degradation in lysosomes. The Hrs-STAM complex and endosomal sorting complex required for transport (ESCRT)-I, -II and -III are central components of this machinery. Here, we have performed a systematic analysis of their importance in four trafficking pathways through endosomes. Neither Hrs, Tsg101 (ESCRT-I), Vps22/EAP30 (ESCRT-II), nor Vps24/CHMP3 (ESCRT-III) was required for ligand-mediated internalization of epidermal growth factor (EGF) receptors (EGFRs) or for recycling of cation-independent mannose 6-phosphate receptors (CI-M6PRs) from endosomes to the trans-Golgi network (TGN). In contrast, both Hrs and ESCRT subunits were equally required for degradation of both endocytosed EGF and EGFR. Whereas depletion of Hrs or Tsg101 caused enhanced recycling of endocytosed EGFRs, this was not the case with depletion of Vps22 or Vps24. Depletion of Vps24 instead caused a strong increase in the levels of CI-M6PRs and a dramatic redistribution of the Golgi and the TGN. These results indicate that, although Hrs-STAM and ESCRT-I, -II and -III have a common function in degradative protein sorting, they play differential roles in other trafficking pathways, probably reflecting their functions at distinct stages of the endocytic pathway.